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(54) SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD THEREFOR 

(57)Abstract: i^S^S 
PROBLEM TO BE SOLVED: To provide a hererojunction 
bipolar transistor superior in high frequency 
characteristic, while a state in which the leakage 
between the base and the emitter is markedly small is 
maintained with high reproducibility. 
SOLUTION: A first insulation film 6, which has an 
opening part on the emitter 13 and covers a part of an 
outer base, is formed, and an emitter electrode 11 
constituted of polycrystalline silicon is connected to the 
opening part. SidewalHike second insulating films 8, 
which cover the upper face of the first insulating film 6 
and cover the outer periphery of the side of the emitter 
electrode 11, are formed, and a third insulation film 10 
which covers the whole outer periphery of the second 
insulation films 8 and the side of the first insulating film 
6 is formed. The distance between the emitter 13 and a 
heavily-doped region 9 of the outer base is regulated in 
width at the base of the second insulating film 8 and is - 
kept constant. The dummy pattern of the emitter 
electrode 1 1 is used for forming the second insulating film 8, so that a manufacturing method 
with small dispersion in width and superior reproducibility can be obtained. 
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j*tt^-*£*©*«©*«^-;*£j&*&fc?>. we^ 
^t«*«WEi5yi'i:i«an. mess i ©&»)&© '» 

0*2 0««a«»rt4ftT*D. <£&JcflMB#f2©l6 
»K©£fl-H£jfflESI 1 (0f&ttKra«9€r«'5«3 ©Sfe 

ww»»*snTio. ntriexs y *««tt*©_h«a« 
fflrEfg 3 <Dt&mm± s tml*tbsb $ nr ^ * at p a* 

mm. 

•ffclSB. 

OI (Silicone Onlnsulator) miien U 

f*ltt'>U3>*itf»i:lT*»), flfflB^-XS 
tt, 4>&< £ *>-?•©— gptOU n>t^;u-7-C7A©Jg 
Sg^xhr^^v"v;i/}£icJ:oT^$tiT^sc:t«r 

silt. mm^-xmomm&mitisxmKDmmm 
«*± Kiteirr 4 «t 3 a -> 'j3>* agft -> u 

lit, ME^S— /^->©»H©fl&EJ&l©lfiilMB 

*«fc^»2©»»BtSB^ ME8«t£iSCSil3©Sfeii 
I^MtSIgt, «HB3B3©«»IR©irlB^5— A <o 

MESH 3 ©ffiaM±(c^tH-rsm 1 ^«^©#^ft-> U 
n > k «t ^ x = $> * ^-r -5) x m t z> z. t. 

Mt^Igt, BtE=H^^^M^t^-©JlB©^kBS 
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it. x*y^«s*«»j«an*fB«©^.«©a(iiBSii 

016*118 £. ^©JP££^LTX-y^>^fCj;l9l&5& 
7^fI©y5-/t^->^Mt5Ii 
t, WE^S— ^^->OHH©fltHB*l©#B»K±IC 
«att©£2©tt»a£»jai-r*l84:, #JESf§ 1 £ J: 
«SB2ffll6i»R*Blr>. WE*ffi^ffi(cm3©iSfi«tiK* 
WtSIit. ffiKSS3©*6IMi©fltoB*^— At* — 
>{C*fJ&-rsftB£lf?PLT. iWE*$-/1*— 

v-t©itT©wfESB 1 (Dmmm^^vx^m^w^ 
?g 3 ©»»«t±»c«iH-r*ai 1 ^«^©^ft v- un> 

[«#3I6] MEfflJ®tt©m2©i^iftlKS:^bfc« 
fc, WEIB2©i|fi»Bji©n«k:fi:lfr*MEfBi©«» 
RSBiitilit. iitfEM2©i!8*l^«fcO^WcftB 

■r**2w«soiaE'<-xji«istc*jR>' , j-y-'f km 

[0 0 0 1 ] 

WIC. ^-XS*Xb'^^->^^j*(C e fcoT^-r-5'\ 
[0 0 0 2] 

«S«ttTIJ. ^Jx.«E6{C*TJ: 
5fcA*<#-7 h7>^*Wifi«t««. m7 (A) ~ 
(C) fc-^©«lB§©©igXiS^*-r<. ETF. 

[0 0 0 3] 17 (A) tC^-T «t 5 tC, 2 1 

\z%iimmm<D-y-7au??m2 2&Witf. ^-©xtcn 

UUi7?2 4&Btff?2>. ««r»TH7 (B) tC^-TJ;3 

K, l2ilS©It5'^yt;H^O'<-Xi2 5 
O^Tg«*S©£ffit;i*6ig:BI 2 6 SrfiKIBIL 

LTHHPSB6 0 Z\tlHtWZ, 3 1/^^11$ 

2 6 43ctaf7^-;PK^bai2 3 
*X-y^>yLT^Pg|56 1 t-T^o £©|g, 07 

(C) (CSTck^tt. £-*Sft->'Jz]>7^e>&£X5>;/* 
1I2 7&, MnflS6 0*««>S«fc5»:riE«. /I*— X 
>^ITMI, -€-©^<HiJtC{iB-r^^-X)l2 5±© 
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izgr&gh -> u n <=, a v v *nm 2 8 * Btiz-r 

-X5 0tD#tfn£. Xtt^— X5 0 cfc O^ffi'Jc^^s— X 
©^tefl.g&^-XtBftfn. SHCPfiTf S^-X^-H 
3 3£&Srr&^-X3l£tiSb*i£bTf£;H-r-£>. ^ 
g&^-X ©««£*£{:. I57^1I2 7*7Xi'l;l 
fc|g2^m3i©b*-A>h©^:<r>&A£:fe<l&^. fl- 

Atttt5 5 t 

[0 0 0 4] 7 h7>vX^©l!lf1^;:i5ttS« 

^fct©*-*- 'J 7©^5$V^06O b^^X^WflJ 
T^)4K)lCiStl.t, I57^2 9^f,3l/^5'2 4 

^(dm&^-xs ozmmznm-tzirrVT x 

^tg3 3'sroW-Xl^5 5. 3 0 

©««tii*i*tt3 uzzmm.*^— xmarefflofcfin? 

-A>higg£^-XJf 2 5©F-/r>h«KJ:0!(S< 

[0 0 0 5] XS7^2 9t^-X!2 5©A*>K^+- 

^tlfei^ A->H^t7y®i!!i^-Xl2 5 (75^ 

iJOjElC^— X«fiit£{6a*T£-5fc«&, ^-XI2 5<?) 
K-A> b««£iti< LT%tWIBTI* 
V>mffimii&&tfW L < (ST LT LS3 -i>iS^&H. d © 

Xi2 5©F-A>bit^£.§5i6T. S^£tt©^-X 

L 15 7^2 9© K-A> bJgffifc^tlJK-htC 
iliJ&TVi-SWT, IS7^ • ^-Xg-g-iWi^KJg-g- 
t&D. -entC®E3LTXS^^/^-xr B 1©'J-^« 
^*£<&£t^3Pp1SlAS&-5j£se>. I;7^29i 40 

st^>»tt^-x5 o©f— A^hjs&SriSK-rscit 
[0 0 0 6] ^-^t. ^-x3l#ttSb««gB-e©i£ffi«: 

iSi8Km«3 OSr^UTV^. 0 6 ©WC&t^Ttel 
5 7^112 7 £TX^tCLT-f *>aA£i5£&3 C 
tfC<fcD. IS 2 9 in^^-XCDiffiS*M^3 0 

5 5 «SLTi5< 
*. C©t£. K-A> h©ff#fli&t* 50 
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t, -r *>ftAb 3 o tissiggg© 

X5 7^2 9*««-T*t. W^LfclS •y^/^-XPal 

HI 2 6£->u 3>cDSHt::/n-tx-ete&<- ^?X?c 
VD^frofig^ya-fextCckoT^f St. ^-xjf 

•V U 7a*»»U jt,»W-±X5 -y^/^-X^roU-^ 
£oteV—i?mm* m mEO&Wtft fc t o TfiF £ L < & lr» 

[0007] iS«»ttiii*i^±-r*fc»¥ffiW)a:^fe* 

ffitfJ&^fSLhT. 15 7^2 9tnSI5^-X©^j@ 

3 0 c 5 crw ufcttntffc 

oT^-xs*rc^iijp-r-5fc«e). ^<Dmm\z-&zmm 

«^L- CtlSrfflt>Tpj$-r-5. 08tC*5HT. IS 
7^2 9 tfl-SB'*— X©£SiSSM*g3 0©PpJJ©t9:It±© 

3 ozmmtz^ t>aA^©i^ti. x 

S7^1I2 7Sr^-r-5 7x(- h'JV^77^- fC«J;o 
TM^$nT*5 0. IS7^2 9©fig^J65itI 

HT'Wfi^^t^S. C©£t7!>">£>. £IA, A' 
©^Stt2«©7^ b U y^7 7^-r B 1cr>-&t?itX*U'{C 

[0 0 0 8] H|SS©X5 7^2 9 t^gR^-XCDigjt^ 

«g«3 0 t©w©K)«tt. ^n'etKDMf&mcDmmmiz 

<fcoT. K-A> h*«0f3tOEJII«f»j-Jl2:«»*»«*gtt 

@8(C*5ViT. IS v9 2 9©/£A50*B. B' 
T, X©iSiiS®^3 0©/£*i0<&C, C* T? 

B' . etc it^rti^nm b < . ±3$© A. A* ©^ 
i(«ffl^$IS 7^2 9 tffi*ft«H*3 0 t©P B 1©Sg 

[0 0 0 9] 

fie*«ifii?»4, is -v^/^-xp B i©u-^msit^tiJp 

b&^ffiBTg@©EStfC-f 5£itf*II3;L^A. A' 
7t„ A. A' ©«iaiaT©A5y*©IS*»4. IS7 
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tz nn\itt zttt^o fflm&t> i &r> tz, 
[ooio] ±B©«H£fl?ft-r*&«e>Kfc 

[0011] 

[ugi^»*-r^fcae)©#a] ±E©@«*i»«-r<5ifc 

«>tC. *S89i<B¥*fc*«tt. #SMfcK«K:SS 1 WIS! 
tlCl$7i'^SnT*0. ME^-XJf «HtlE 

51*7? WiflWEx Syi'tSasn. ffiG ft 1 © 

ft 2 ®IBMt0£*M «h fltGB 1 ©!6fIfflllffi*S5 
»3©»»IR*«»riESnT*0. ffilBx 3 v 

[0 0 12] cnCiO, «Stt©jS2©»*JBta*X3 
■y ^ tn«^-X©W«fl[««©E*S|||BttA < -3t 
tc«t3>. ■«S3l6«J:Ofc«il«tt!EHlT«^C«**»(B'r 
5^i:^T#-2>o •?-©*§*. x5>y^/^-XP B ^©'J- 

[0013] ±.mmi$.iziQx-T. *mm±. «n«©ft 
ate &«->>jtM K»*»riET*«iatuTt)«k«r>. 

[0 0 14] fcfSgflfcUfe^T. ¥iWM&Ktt->'J 

3>«S*tliSOIi««fflK flMEnU^Jittv' 

-e©— SUJcy^vx ^ a trig JIB $ x tf* * -> ^ 

ten. -> ij3>$ffl ^fc c mo s & E<7)m=f- *<®m\zm 
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m-?%Z>fzis?>. B i -CMOSfc£©»ttflBfclI|g&SW 
[0 0 15] *f§W©^#^gtt, ¥S#»£Ji{;:ft 

znrzziui7?M®.&mi$.-rz>T.mii, mmn\s?5>m. 
mt^vmmomkmmmiz. 'M<tfcy | jn>i : y 

^tt^-x»*»jss-rsxet, mrE^-xJi©aiffi£ 

KftLTSi IS £. fJEfti©*6 

-/^->^Mt5lSt, tfNEi'S— — >©W 
B©H1JEft 1 (Dil61KBt-hiCffl&R0& 2 0|&IHR£&j$ 
tilSt, lffiEftl*5«i:tfft2©*eigkffil£g(^ nfifB 

&m±miz$&3<Dmmm$:wi$.-rz>T.mt, aiEft3© 
r, wiays— /t^— >*5«toJ-?-©iST©t9i3mi ©«e 

iKiiUT^as^MTSIgi, liff£3IRSi:& 
SAiitti: <t *>K:±»*«fltHa3B 3 ©IftftBLhCftlil-rs 

20 ft i <B«90>gMg a -> u a xc «k -a x = y 9 mm £ 

Tt»*. *fcSBl©Jiai»it3&». ^-XJiCDaR^ttK* 

»f * m«s * x y ^ > ^s#© jbi y * - s?»*» e. fttt b 

VyXiJ'^tt^^gS^i 0 & < »flrr * CI £ 

[0016] $e.tc*ssw«. ^si&sis-ttcft i mm 

(Dmmomitmmmz. 3 >ty;pv - 

?A«*WT*S8 2i*«ffl©xif^*'>*;w«£'&tr'< 
-Xl^Mt^Iii, itirE^-Xjf ©*®£gEYtU 

Wffl©ittjrEft 1 ©*6iBtlBI£, ^©JPSSrSSbTXy^ 
>^t::J;D®3cLTl»EX5 7^1ffiffl^5-/^-> 
S»jsK-r«l8t. HtSBy5-/1^->©^H©HtriB^ 

«o t> WEftl&<fctfft2©i!Si©:lg|£?g^. 8tE»1K£:M 
l:JB3©«BK*Mt5Iit, mfEft 3 ©3&H:®?© 
WE^5-/ti'->l:^t5filSII!Pl/T. HtTlB^ 
5-/^->&<fctf^©ffiT©iWfBgS 1 ©*6SilBI£Rfcic 

t hiz±%V)m«zm 3 ©»»mt±K:*tti-r** 1 mmm 

Hi6LTt>«fcl>. -©^rfitCi^t. 9S.-A9—>£ 

50 
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[0 0 17] ^Wc&lAT, ffliJSi#©IB 2 ©Sg 

l<0««BISI»*-r«xad:. m2©«»BIJ:0nflJlc 

[0 0 18] 

mwonnvwm cas 1 jwt. #?g 

Hflcofg i <Dmm<DMmzm 1 & <ttf 0 2 « utsm! 

-T*. 0itt*fgBJ©¥##Sg©#£:£llf®T&-5 < , * 
h©J£tS!tCJ:»3X5y^ 1 375SJgm$tlT^So IB 1 © 

«fi^M6(a. fiiue«« 7 5 est*. 

^iS7^iii i©flU®©fl-ra£S5flJffi#c©IB2© 
«»Bt8*«»j«SnT*0. 3 S CIB 2 olfiftR 8 ©£ 
Wi£IBl©&iBHK6©fl!lffi£ffi5!B3©i|&RISIl 0«« so 

[0 0 19] 02 (A) ~ (D) , 03 (A) ~ (C) 
K*3B?!©±gfc«B£xa»K:jSU X8Jfi»c«il;fr 
&AOSa^&iCJ:Q. 0 2 (A) \zm 
"TiPfC. IJP7 5 0 0AO7^-^HiftI3Ti^ 
ft-SiSSJC&l^ »fgSI;BfS8 0 0 0A©n-l© 

£p3!!©xt°:5?*->^;M^6&£^;-XJf 5 

©m©tt»R6£»j*Ljfc. ^1511 MJBECV 40 
Dgl^fflHT. 3l^i7^4 t©#®fCA*5/7T®S: 1 

0 0A©fSty;PT-^AiS2 0%©S i GeBK^ 
/&g£b. J g-©±fC|S|Dy*;Ux'X'i7A!@^T^P>^ 1 X 

1 Oi9cm-3K-tf>^LTMJS3 0 0 AfifclgU £<=>tc 
Btff3 0 0A©S/'j3>g|*«KLfc«j«-C**. 

6 ©©?« 3 1/ * 4 ±-cwji«siii tf * =*■ -> 

[0 0 2 0] 0 2 (B) tC^-T«t^(C. IS7 

^*^T^®^icx5^^^ttti^js-r«.y5-/^ 

->7*. «EECVD{;:«fcB*«fi->'J:3>*KJS5 0 50 
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0 0A«lfctC7^h l jy!?'77^-tRIE (S 
JtStt-f t>l7f>W tCtOJBJffcU ^(C^ffiiC^t 
->'j3>B!8^y7XTCVD(Cj:0^JS6 0 0 0 At 
l&m\stz. ie^T. 02 (C) {CSrTcfc 3 fc. R I EIC 
<fc 0 > U n >JK 8 £ £ffixy ^>^-T £ Z. t iz J: 
0, SI©*5y = -/^->7 ©{fflHtClB 2 ©&&& 

&,Ztm±<mlZ&*mO. 55^P><t^0. 3 

nS®«T?ttlBl©«a&^6 feX-y^>^Lfe*i, ^5 

—n*—> 7 &&zzmmk<D'm2<r>m L &M 8 t> t 

X5-y^Sr^-r-5««i:^-©jfi^«Sgl©*e«: 

[0 0 2 1 ] ^Cl>T, 02 (D) tC^T <£ 5 (C, ^5- 
— >7*3«fc^{Bj^oSg2©«S»K8 ^Xi-tU 

rzBF2*<D^^>mx^mmmf£3 o k e v. h-x» 

2X1 0"5cm-2©^tCT*5C^:U, p+^©^J@StB 
^9SrP^Lfc<, t(D'&, mm6 0 0 0 AT*±ft&mo 
£ o »C#JE C V D tc «fc £ mit > U P >T^EK b fcSB 3 © 

V>fcX >;/ 3V\*y ^ j£t?¥ffi{bffiS*fTo fc. C ©¥ 
0 2©0tJT«. -f^-VSEAfCcfcO p+Stt5^- 

x©i«zt^«^c9 x©ib i ©*e*iigi6 «$ttc^*$nT 

[0 0 2 2] d©^, 0 3 (A) (C^fJ:^^. ^3© 

* «fc Z>*m 1 OffilKR 6 © X 5 y ? mm © * * X y =f- > if 
tc£9jliR[&*L.fco IB3©Sfii»IKl OWHPSBtt^S 

^*Xl/*«4C5fc6, 3^2-/1^— > 7 J; 0 
0. 2 5^P>^^^P*aT^ftLfc„ 
7Sa«WtCXy^>^T?»5icL&«fC. IB 1 OttlMR 
6 ?rX-y^>^T«.^{C. IB 3 ©*fii»^ 1 0 ©»□ (C+h 
-f KXy^>^'jifT-r.2)fc«e). ^□■I®^^< 

— A*->7«fcD*fflC»3©ffilMBl 0©P8Pa?*i<S 
•3fc«^rtCfe, IB2©i^S:^8©j£gB©*a«rtTab^© 
TT. ^AO**fCttS6a:V>. ioMilt. 0 2 
(D) TKIlfcI^fA'y ^©^JC^3-/N'3'-> 7 

£«gtb&^tJl/777^ >XS*inftgT* 0 . it)fc 
ltX5 7 ^ 1 3©*S*7* h'JV^7 7^-©g/jN^?£ 

[0 0 2 3] ^(C. 0 3 (B) tC^-rdCOfC. U >£4 
X 1 O20 C m-3K-e>yUfcIMJ¥5 0 0 OAffl^iy 
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U3>€ricBt, A^-x^UTXS-y^WSl 1 £Jg 
C©jSfcS£«MJlT©#P >©&«(;: J; 0. 

n 9 a«x5y* 1 3icifi^T»j«an 

SOT, &£tfJg2<Z>f61HR8<aj&8 

ffcMS©<$:#£8 5 Otx 3 0fJ>£L&. mtz, 0 3 
(C) (-*T«t5tC» £M8fl->'J=i>J&»Sfc*l5y* 

in \<nK9-->if\z5\%m.z. w,3<r>mmm \ o 

LTI1±I©S i GeRKRj£S*V$\ ^^^^JPLfc 
S i G e CI^-X^>X3 7^^l:ffl^tffllTfet. 

[0 0 2 4] dW^SKLT, fl-gB^— X»iSjga?M« 

fc„ £©£#, &£j^i;&Pj&LT^-SSfll©«6ift§£6 

= >y ^ /^-x ra© v—i? mmm± tiS'^s© 

M#c©f!l 2 0>m®m 8 A«X5 7^13 fcJ: U 20 

*s£9©SEg|£-5£tc«^. SB3 ©tt*K 1 OtfffilEXS 

»2©lfil*K8©J6»-e©lia*0. 25i»n>ftl»L 
0. 5 5^P>©^H©ipgT&£;:<fc;^\ U— f«8K* 
«Al3«rR:iCMftfl:r««:«(caSUIr». £©«£• 
tC» A(rem2a}«flEie8(Offi3ttKt>K(r»0r«tO. 3 5 
*p>fc^b 1 3^P>£fc5lSHT§!ljgnJtgT;&o 
fc. fggjAsw^-^Ttt. 36 2 ©«6»lg| 8 ©JgSBT© 30 
mtO. 3S^P>. K£teO. 55^D>©MM 

[0 0 2 5] MGO3a«OplWR(2-C'0!}«|jB±»&lfi 

^5-A^->7fe«fcCJtffi!l^©^2©iK»ae8© 

tilt, ^5-/-?^->7tC#^ B H H ->'J ■=!>*. i2 
©*feg:Ji* 8 iz^t~> 'J n >§t£ffl ^fca^bttit 40 
JBl©«»K6©tf»T»5»fl:v'»J=i>©IRfftt. « 

55 0A)J»5. S3 (A) ©SgMttTrSslC-tM FX7f 
>^©«Wj6«^1;*&**II!WT?»S 1 0 0 0AiT?I« 

[0 0 2 6] ^5-/1^->7*3«tyCffliJS£!K©^2©*6 
*K8©*m©. I2©»^Wli:bT 1 PS.—/* 
9->7 K*J8ft->'J n >'*, M2 0>i6jMR8 (UMb^ 
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^bWiil/t. ^5-/1^->7fC^{t-><Ja>& 
ffl ir>. SSI 2 ©*&»§? 8 U X7 >£ffl 

**. ^fn«)«^t), S10)|(UUI6&J|S2a>|filUt 
80Xi/f>^liRtt*«/h3H&ljl, 0 3 (A) tcistt 

5 si i <nmmm6 ©x= y ^pna^i&irr&xifs-ey 
5— /t^->7©*nx"ti«fco-y-'f Ki-vfv^^o 

a^feC-S. d©J:5fc«£»ctt, SB 1 ©*fiigklR 6 * 5 0 
A^blO 0 A£T'<Dm2lzm< UT*5< Z.tT-9-f h* 

[0 0 2 7] [S62©^jfi©»fl8] ^5-/^ — >7i5 

ii-^JibT, ^S— ^->7CIftS"J3>t. «2 
©*e^m 8 (CgflS -> U a >§t£ffl 2 ©Hfl6fl£<£© 

x*§£04 (a) ~ (d) tc^-r. ys-n^-> 7 © 

©ift^ft^t. *&LTfitffiCVDf;:«fcDj£BI£UfclglJP 
5 0 0 0 A©Sft-> U a >I©«IItab§. 14 
(B) (CScTJcofC. 7* h 'Jy^57-f- K«fcOfSl 
©*fi»l«6SXy?->y-r*l»lC. l7f*7LTLS 
*T$"K:S61©i»l*IR6©39D8tJJW7 0 0 Atft5<t3 
{C^4 , TX^^>i/$r^ifr-5 ItCiO ^5-/^- 

>7$iEL)t, £©*§•&«, x-^^>^tcBi ©ite 

W6©S01Pil 0 0 0 A«TibTi3< cisdW 
itUt^. £©£€\ B4 (C) K:feW-*SS2©«»JR8 
©j£gBT©*S« 0 . 3 3:7P>, iS2«0. 45^n> 
©Wift^Tfeofc. 0 4 (D) 

(D) t[BJ— ««©Igtt, Sl®%KO»ffi 
©«£-£:|b]8IT-&S. 

[0 0 2 8] [HI 3 ©HSS©J£fi] 0 5 (A) ~ (D) 

«c««-r*fc«»tc. i5 7^i3ififtKn©na!^- 
r^KDmmm&^^-r^tt'biz. ys-/^- 

> 7 *l*sr*fltfc:tt»' , c-x«©->U p ^Ktc&Jl 

->u*-r h**^-r-5xss:jiiin-r-5ci:^nrtgt?a& 

[0 0 2 9] 04 (C) iCJK-rcfcSfC. y5-/1?-> 
7£»jfc£fl«:K©ifS2©iMMB8&»j£U ^2©*g 
ftIR 8 jjil >> ^ > ^ $ tX3 M^TtefS 1 ©*6»l& 6 X 
>^?>^b. «t>TH5 (A) tC^-T JcpfC, — 

x««tcjKP>©-f t>aA*fir^, ;fc(c, 4itt©*te 
T^m^^ >^B)cBi^tcfiMa-r^) c ^ \z j: o -> u im 

K^kS-a-. *SJ^©^jS?^»l^l^*LT^JP2 0 0 
AiS«fi'>->iJf'fPll 8$-il^M(CP^b/t,, 
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[0 0 3 0] Z.<D'&\Z. 05 (B) ~ (D) tC^fck^ 

nmrnms (dmmzx d. is i 3 tvmm&mm. »> 
ta^m&iztt^Tfvffl^-xi&mt 1 oft<oivxr\zi&. 

[0 0 3 1] 

^-xT$<Di)-zmffi.*mmii^-?\zis>m%L 

A*¥W*SllS:»-6Ci36«-C#S. *5fi9i©S8 20 

[01] *SSWO*10*JS»JBCJ:t)#6n*¥*ft: 

[0 2] B 1 lc*T i l s ##8«©«ifi:*&&*-riS» 
CD$r®0T*&3,, • * 
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* [@3] m2izm<xmmv>%iffimT'$>z>„ 
[04] *fBW©*2©2iifi»atcj:D»&n*¥*fl: 

[0 5] *f8M©«3©*tt»«»C«I:0»6n***# 

[0 6] fE#<D¥*#g«©-«&S-*-*5SWiiiHT?a 
-5. 

[0 7] H6C*T*ilM*:K«©«ii*ffi**TlSa 
<75t0rS0-e&3„ 

[0 8] H6K:*"r*iB#«««)— »**t*b&WiBH 
•cabs. 

I. 21 *m&m#L 

2.2 2 U-^al/^i'l 

3.2 3 

4.2 4 n 

5. 2 5 •"<— Xi 

5 0. 7 0 

9. 3 0 fl-fiR"*— X©iS»««« 
5 5. 7 5 

6.26 mi <vmmm 

7 ^5— > 

8 SB 2 0|BMi 
10 13 

II. 27 IS y ^SHS 

12,28 n up^mm 

13. 2 9 15 <y^ 
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